CO 



PATENT 



ECIFICATION 



1 491 930 



(21) Application No. 35786/75 (22) Filed 29 Aug. 1975 
(61) Patent of Addition to No. 1360562 dated 5 June 1972 

(3!) Convention Application No. 70835 

(32) Filed 30 Aug. 1974 in 

(33) Luxembourg (l.U) 

(44) Complete Specification published 16 Nov. 1977 

(51) iNT CL : D06P 3/04 C09B 43/00 

(52) Index at acceptance 

DIB 2A4 

C4P 140 IDI 1D2 IFI I F2 IHIY 9A3AI 9A3A2 9A3CI 
9A3C2 9A3D1 9A3E 9A3F 

(72) Inventors GERARD LANG and 
AND REE BUGAUT 




u i crivvj ^v^rvi ruai i iuivi CUIN l AlINliNU 
QUATERNARY AZO DYESTUFFS DERIVED 
FROM 2-AMINOPYR1DINE 



10 



15 



25 



(71) We, L'OREAL, a French Body Corporate of 14, Rue Royale, Paris, 

France, do hereby declare the invention for which wc pray that a patent may be granted 
to us. and the method by which it is to be performed, to be particularly described in 
and by the following statement : — 

In our British Patent Specification No. I ,360,562 we describe and clsim a com- 
position suitable for dyeing human hair which comprises an aqueous or aqueous- 
alcoholic solution having a pH berween 3 and 8 and containing 0.001 to 0.5% by 
weight of at least one diazamerocyaninc or salt of a diazamerocyanine, of the formula 

A=N— N=B 

in which A represents a nitrogen-containing heterocyclic structure with 5 or 6 ring 
members, of the formula 



— — — . ... — . — n j ^ ****** 



t«***«**i£ * * vs&a* a its ~r i/vu o lVsllao J \Jk 

an optionally substituted phenyl radical, X denotes (i) an oxygen atom or a sulphur 
atom or a NR' radical, wherein R' represents a lower alkyl radical, (ii) a — CH 2 — 
radical optionally substituted by one or two lower alkyl radicals or (iii) an cthylcnic 
radical or a 

— C=N— 

j 

R" 

radical, wherein R" denotes a hydrogen atom or a lower alkyl radical ; 

Z icpic2>ciiu> ail cuivlcuic raiuCai or a — InR" " radical, wherein R' ''* denotes a 
lower alkyl radical; 

R ; represents a hydrogen atom, a lower alkyl radical or phenyl radical, and R a 
represents a hydrogen atom or a lower alkyl radical, or R : and R 9 together with \he 
carbon atoms to which they are bonded form a fused benzene ring optionally sub- 
stituted by one or more halogen atoms or alkyL alkoxy or nirro radicals. 

B represents, inter alia, a nitrogen-containing heterocyclic structure with 5 or 6 
ring members, which can contain other hetero-atoms and which may be one defined 
under A but which is no* id^iv'c**' trt *^ r * r ** ****** 
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in which Y represents an oxygen atom or a 

= N 

\ 

R, 

2r radical, wherein R x and R 3 each independently represents a hydrogen atom, a lower 
alky! radical or a phenyl radical and Z~ represents an anion of an organic or inorganic 

5 acid, such as a halide ion, for example an iodide, chloride or bromide ion, or a 5 

fluoborate, pcrchJorate, sulphate, bisulphate or acetate ion, R« and R« each independ- 
ently represents a hydrogen atom or a lower alkyl or alkoxy radical, R 3 represents a 
hydrogen atom, a lower alkyl or alkoxy radical or a phenylcarbamyl radical and R 3 
represents a hydrogen atom or an optionally alkylated or acylatcd amino radical, or 

10 R 4 and R, together with the carbon atoms to which they arc bonded, form a fused 10 

benzene ring; or a mesameric form thereof. 

We have now found, according to the present invention, that the introduction into 
dyeing compositions of dyestuffs of the formula 

A'-N=N-B' (I) 

15 in which A' is a 6-membered nitrogen-containing heterocyclic structure with 6 ring 15 
members, of the formula 

*r«— c x 

wherein R repre xnts a lower alkyl radical, X represents an ethylenic radical of the 
formula 

R'» R'io 

i i 

20 — C=C— 20 
and B' represents a ring of the formula 



«5 «6 



i.e. those corresponding to the general formula 



«1 I ^ /> 



25 in which: 25 

R represents an alkyl group of 1 to 4 carbon atoms, preferably methyl ; 
R'i„ represents a hydrogen atom or an alkyl group of 1 to 4 carbon atoms, prefer- 

R' 9 represents a hydrogen atom, an alkyl group of 1 to 4 carbon atoms, preferably 
30 methyl, or a — CN group; 30 

fw ^. . i-,. j t- - 1 — r ui— - — 

I\ „ iCjJtC^CULi d nyuiUgClJ Ut UdiU^Cn atuixi, ^iiautaui; a uuutiuv at uj, \jl a** 

alkyl group of 1 to 4 carbon atoms, preferably a methyl group, 

R% represents a hydrocen atom* an aikyi tfroup of i to 4 Carbon atoms, preferably 
methyl, or a cyano group, 
35 R'i denotes a hydrogen atom or an alkyl or hydroxyalkyl group containing from 35 

1 to 4 carbon atoms, preferably methyl, ethyl or /Miydroxyethyl; 



10 
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R'-. denotes a hydrogen atom, an alkyl or hydroxyalkyl group containing 1 to 4 
carbon atoms, preferably methyl, ethyl or /J-hydroxyethyl, or phenyl; 

R' 3 and/or R' 4 represent a hydrogen atom, an alkyl group of 1 to 4 carbon atoms, 
preferably methyl, or an alkoxy group of 1 to 4 carbon atoms, preferably methoxy, 

R\ and/or R'* represents a hydrogen atom, a halogen atom, preferably chlorine, 5 
an alkyl group having 1 to 4 carbon atoms, preferably methyl, or a nitro, amino or 
acetylamino group, 

or R' A and R\ together form, with the carbon atoms to which they arc attached, 
a 6-mcmbered unsaturated ring, preferably benzene, carrying a chelating substituent, 
preferably hydroxy!, with one of the nitrogen atoms of the azo group> in which case 10 
R'i, R',, R'j and R\ only represent a hydrogen atom, and 

Z* represents an anion derived from an inorganic or organic acid such as a halide 
(e.g. iodide, chloride or bromide), fluoborate, perchloratc, sulphate or acetate, in 
particular methosulphatc; 

15 or a raesomeric form thereof, makes it possible to obtain composiiions which have 15 

improved dyeing properties because of the greater solubility of these compounds. 
Compared to the known dyestuffs and, amongst others those described in British 
Patent Specification No. 1,360,562, those of formula (II) offer the advantage of greater 
solubility in the solvents usually employed in cosmetics such as water, the alcohols and 

20 mixtures thereof. 20 

These compounds are quaternary azo dyestuffs which can be represented by the 
two mesomeric forms 

a'-n-n-b 1 -a'-n-n-s 1 

The dyestuffs of the general formula (II) give dyeing compositions which have 
^3 sn increased affinity to kcfdUn fibres and u\ p<uiicu!ar to human hair. Furthermore, 

the dyeings produced with the aid of this type of dyes tuff have improved fastness 
to light 



can 

30 the formula 



The compounds of the general formula (II) are new or known compounds which 
be prepared in accordance with a known process which employs compounds of 





25 



30 



in which R' represents a lower alkyl radical (i.e. containing 1 to 4 carbon atoms), as 
described in British Patent Specification No. 1,397,500. 

Amongst the known compounds, there may be mentioned the 4'-dialfcylamino- 
35 benzene- 1 ' : 2-azo-l-alkyl-pyridinium salts, the nyridiniym ring of which is unsub- 35 

stituted in the 3- and 4-position but can optionally carry a methyl group in the 5- and 
6-position, in particular the methosulphatc salts of these compounds. 

Other particularly valuable known compounds are 4 -diaikyiaminobcnzene-i' :2- 
azo- l-alkyl-pyridinium salts, the pyridinium ring of which is substituted in the 3- 
40 and/or 4-position and optionally in the 5- and/or 6-position by a methyl group, or a 40 
chlorine atom in the 5-position. Amongst these compounds there may also be mentioned 
the compounds substituted in the 5-position by a chlorine atom, wherein the 3- and 
4-nosin*on in the pyridinium ring is not substituted. 

The benzene ring of the abovementioned compounds may of course be sub- 
45 stituted in the 2'-position by a chlorine atom or a methvl, nitro, amino or acetvlamino 45 

1 .u* c / t_„ .t_..t .1 

The amino group in the 4'-position can be substituted by alkyl groups such as 

uicihvi Of ethyl Of bv hvuiOXValkyi £rOui:f> Such a£ o-hvuroxvcthvi. 

The compounds of the general formula (II) in which R'J,, R\, R\, R%, R' 3 , 
50 R\, R\, R\, R'.„ R' : ., R and Z~ are as defined above, with the proviso that at least 50 

one of R\ and R' ; represents a cyano group, are considered to be novel. 
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Oihcr novel compounds of the general formula (II) are those in which R' 9 and 
R' r do not represent a cyano group and R' 5 and R\ together with the carbon atoms to 
which they are attached form a 6-raembercd unsaturated ring carrying a hvdroxyl 
substituent chelated with a nitrogen atom of the azo group, in which case R',, R' 2 , R' 3 
mul R'< denote hydrogen, with R' ; , i3 R\. R and 7r having the same meanings as 
indicated above and also R\ and R%, subject to the above pro/iso. 

The compounds of the general formula (II) can be prepared from compounds of 
the formula 



1* «; »; 



(m) 



10 in which R' is as hereinbefore defined, as described in British Patent Specification No. 10 

1,397,500. These compounds are subjected to the action of alkali so as to give a com- 
pound of formula (IV), in accordance with the well-known reaction 



(nr) R « 



"N4 



the compounds of formula (IV) finally being treated with an alkylating agent RZ, 
! 5 wherein R and Z are as defined above, so as to give the compounds of the general 

formula II in accordance with the reaction 



(DO 



M A 



wherein R' t , R' 2 , R' 3 , R\, R' 6 , R' 6 , R' : , R\, R\, R' l0 Z and R are as defined 
above. 

20 The present invention provides compositions suitable for dyeing keratin fibres, in 20 

particular human hair, which are in the form of solutions. The compositions according 
U» tile invention arc aqueous or aqueous-alcoholic solutions which arc easily prepared 
by dissolving one or more compounds of formula (II) in water or in a mixture of water 
and alcohol. 

25 The concentration of the dyestuffs of formula (II) in the dyeing compositions 25 

according to this invention can vary within wide limits because of the high affinity of 
these compounds for the keratin fibres. This concentration is generally from 0.0005 to 
5"', by weight, preferably from 0.01 to 1.5%. 

The pH of the said compositions is generally from 3 to 12. especially from 3 to 8. 

30 It can be adjusted to the desired value by adding an acid such as or//w>-phosphoric acid, 30 

citric acid or acetic acid or a base such as triethanolamine, monoethanolamine or 
ammonia. 

The compositions according to the present invention may contain, as the sole 
dyestuff, the dyestuffs of formula (II) in which case they make it possible to obtain, 
35 on the hair, shades which are rich in reflection and range from orange to blue. How- 35 

ever, these compositions may contain other direct dyestuffs such as azo, anthraquinone 
or nitrobenzene dyestuffs> or indoanilines indophenols or indamines. 

They can also contain various adjuvants usually employed in such compositions, 
for example anionic, cationic, non-ionicj amphoteric or zwitter- ionic surface -active 
4u agents, oxiuiSing agents, synergistic age a is oi foam stabilisers, sequester fig agenis, 40 

super-fatting agents, thickeners, preservatives, dispersing agents, swelling agents, pene- 

iiaufn; agcniS, cuiGilicms and perfumes. Tlicv can furuicriiiGic be t>ackaiccu in acfOSOi 

containers. 

Dyeing of hyman hair by means of the dyeing compositions according to this 
.;5 invention can be carried out in the usual manner by applying the composition t die 45 



1,491,930 

contact for a period varying from, fo^cxa 



hair, wiih which it is leinn contact for a period varying from, fo^^xample, 3 to 30 
minutes; this application is followed by rinsing and, if appropriate, washing and drying 
the hair. 

The present invention also provides hair wave-setting lotions which are in the 

5 form of an aqueous-alcoholic solution containing at least one resin conventionally used 5 

in such compositions and at least one compound of formula (II). 

The wavesetting lotions according to the invention in general contain from 20 to 
70% by weight of a low molecular weight alcohol (i.e. of 1 to 6 carbon atoms) and 
from 1 to 3% by weight of resin. 

10 Amongst the resins which may be present in the wavesetting lotions, there may be 10 

mentioned film-forming polymers such as polyvinylpyrrolidone, vinylpyrrolidone/vinyl 
acetate copolymers, copolymers of vinyl acetate and an unsaturated carboxylic acid 
such as crotonic acid, copolymers resulting from the copolymerisation of vinyl acetate, 
crotonic acid and an acrylate or methacrylate ester, copolymers resulting from the 

15 copolymerisation of vinyl acetate and an a Iky I vinyl ether, copolymers resulting from 15 

the copolymerisation of vinyl acetate, crotonic acid and a vinyl ester of an acid having 
a long (i.e. of at least 8 carbon atoms) hydrocarbon chain, or an allyl or methallyl 
ester of an acid having a long hydrocarbon chain, copolymers resulting from the copoly- 
merisation of an ester derived from an unsaturated alcohol and an acid having a short 

20 (i.e. of less than 8 carbon atoms) hydrocarbon chain, an unsaturated short-chain acid 20 

and at least one ester derived from a short chain saturated alcohol and an unsaturated 
acid, and copolymers resulting from die copulyuicrisation of at least one unsaturated 
ester and at least one unsaturated acid. 

Amongst the preferred resins there may be mentioned polyvinylpyrrolidone having 

25 a molecular weight of 10,000 to 70,000, copolymers of 10% of crotonic acid and 90% 25 

of vinyl acetate, having a molecular weight of 10,000 to 70>000, copolymers of vjnyf- 
pyrrolidonc (PVP) and vinyl acetate (VA) having a molecular weight of 30,000 to 
200,000, the PVP : VA ratio being from 30:70 to 70:30, copolymers of maleic 
anhydride and methyl vinyl ether in a molar rauo of, preferably, 1:1, having a specific 

30 viscosity of from 0.1 to 3.5 when measured at 25°C at a concentration of 1 g in 100 cm' 30 

of methyl ethyl ketone, the monoethyl esters, monoisonronyl esters or mnnohutyl esters 
of a copolymer of maleic anhydride and methyl vinyl ether, a copolymer of maleic 
anhydride with bur/! vinyl ether, the molar ratio of maleic anhydride to butyl vinyl 
ether being 1:1, terpolymers of methyl methacrylate (15 — 25%), stearyl methacrylate 

35 (18 — 28%) and dimethylaminoethyl methacrylate (52 — 62%) quatcrnised with 35 

dime thy lsulphate, and terpolymers of vinyl acetate (75 — 85%), allyl stearate (10 — 20%) 
and allvloxy acetic acid (3 — 10%). 

The low molecular weight alcohols which are used for producing the wavesetting 
lotions according to this invention are preferably ethanol and isopropanol. 

40 The wavesetting lotions according to the invention can contain dyestuffs of 40 

formula (II) as the sole dyestufl, in which case they constitute what are conventionally 
called tinting compositions. However, they can also contain other direct dyestuffs, such 
as those mentioned above. They can furthermore also contain adjuvants such as those 
mentioned above. 

45 The wavesetting lotions according to the invention can be employed in the usual ^5 

manner by applying them to moist previously washed and rinsed hair and the rolling-up 
and drying the hair. 

The. dye-stuffs of formula (II) can also be employed in the form of hair lacnuers ; 
which contain at least one cosmetic resin and at least one compound of the formula (II) 
50 in an alcoholic solution. The alcohols used in these lacquers are low molecular weight 50 

alcohols such as ethanol or isopropanol. 

The cosmetic resins employed can be those mentioned above. 

The following Examples 1 to 17 illustrate the preparation of compounds used in 
the compositions of the present invention, which arc illustrated in Examples I to XXV. 

55 EXAMPLE 1 55 

Pr#rtorofiAn rsf A*^Alwn^t\\ it ******** «AK*r»7»n». 1 ' • "7. 1 .m^rktrl-ttt • e*sit***i*m »vm»»K/\_ 

sulphate. 

A) Preparation of 4 / Klin^thylaniinobenzene-l / :2-azcKpyridine N-oxide of the 
formula 

60 I^J-N-N-^l /O* 
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A solution, cooled to 0°C, of 0.1 mol of the N-oxide of pyridine-2-diazonium 
chloride, prepared according to Katritzky, J.CS. 1957 p. 191, is added slowly to a 
solution of 12.1 g of N,N-dimeihylaniline in 12 cm 3 of acetic acid, whilst keeping the 
temperature at + 5°C 

The mixture is stirred for 30 minutes and twice* 40 cm* of a 40% strength 
aqueous solution of sodium acetate are added. The precipitate obtained is filtered off, 
washed with water and dried. After recrystallisation from 50% strength alcohol, a 
product having a melting point of 188°C is obtained. 

Klementary analysis for QjHuKiO 

Qdcuiatcd: % C 64.45 H 5.79 N T 23.15 
Found: % 64.25 6.11 22.95 

B) Preparation of 4'Khmethylaminobenzene-r : 2*cuvl-metboxy-pyridinium 
methosulphate of the formula 

01 mol of compound obtained in stage A is suspended in 100 cm 1 of N-methyl- 
pyrroIidone-2. 35 cm 1 of dimethyl sulphate are added dropwise whilst stirring vigor- 
ously, and the mixture is stirred for 1 hour. It is filtered acd the product is then 
waxiicu with 35 cm 2 of acetone and reciystaHised from aicoboi. 

The product obtained has a melting point of 197°C 

Elementary analysis: C 15 H 20 N«0«S 

Calculated: % C 48.90 H 5.43 N 1522 
Found: % 49.08 5.62 15.10 

C) Preparation of 4'-dimethvlamiix>beiiZ£De-r : 2-azo-Dvridine of the formula 



-Ot- 



0.1 mo! of ?he compound obtained in stage B is dissolved in 600 cm* of 90% 
strength alcohol and 42 car 1 of concentrated ammonia. The mixture is heated under 
reflux for 1 hour and the solvent is then distilled off under reduced pressure. The 
residue is taken up in 100 cm' of water and filtered off. After recrystallisation from 
cyclohexane, a product having a melting point of 112°C is obtained. 

Elementary analysis for QsKmN^O 

Calculated : % C 69.00 H 6.2 N 24.8 
Found: % 69.03 5.93 25.06 



pyridinium methosulohate of the formula 



Oij 

A 1 mrtl r\f tV\t* rAmnAim^ /iKr*»irt«*s4 lv% .V A l****r*\ **m*A l*% 1 C\f\ t-+y + 3 r+t XT <*m«*-U..1 

pyrrolidone-2. 19.5 cm 3 of dimethyl sulphate arc added dropwise whilst stirring 
vigorously. The_ mixture is stirred for 1 hour and is then filtered, and the product is 
washed with 35 enr of acetone and recrystaiiised from alcohol. 
The product obtained has a melting point of 210°C. 



Elementary analysis: C lA H. 0 N H O 4 S 

Calculated: % C 51.12 H 5.68 N 15.95 
Found: % 51.12 5.77 16.04 



EXAMPLE 2 

Preparation of 4' - diethylaminobenzene - 1' : 2 - azo - 1 - methyl - pyridinium 
merhosulphate of the formula: 



^rv ra en© 



CH, 

5 This compound is obtained in accordance with the method described in Example 5 

1, with the sole difference that a solution of N,N-diethylaniiine is used in stage A. The 
resulting product has a melting point of 129°C 

Elementary analysis: C,,H, t N 4 0 t S 

Calculated : % C 53.70 H 6.32 N 14.73 
10 Found: % 53.34 6.49 14.72 10 

EXAMPLE 3 

Preparation of 4' - dimethyl amino benzene - 1' ; 2 - aw> - 1,3 - dimethyl - 
pyridinium methosulphate of the formula: 

®l LJ-*— CM, 

at, i 5 

1 5 This compound is obtained in accordance with the method described in Example 1 5 

1, with the sole difference that the diazotised amine is 2-amino-3-methyl-pyridine oxide. 
The melting point of the resulting product is 210°C. 

Elementary analysis S,»H, a K,0 4 S 

Calculated: % C 52.44 IX 6.01 N 15.30 
20 Found: % 52.47 6.16 15.11 20 

EXAMPLE 4 

Preparation of 4' - bisO? - hydroxyethyI)aminobenzene - l':2 - azo - 1,4 - di- 
mcthylpyridinium methosulphate of the formula 



CHjSOP 



®| 1 *VX 5 ~" w — Cii 2 CH 2 OM 

C *i CHjCMjOM 

25 This compound is obtained in accordance with the method described in Example 25 

1, with the sole difference that the diazonium salt used in stage A is derived from 
2-arnino-4-methyl-pyridine N -oxide and that the aniline derivative used is 
hydroxyethyl)aniline. After recrystallisation from alcohol, a product having a melting 
point of 165 °C is obtained. 

30 Elementary analysis: C lft H 26 N 4 0«S 30 

Calculated: % C 50.70 H 6.10 N 13.13 

EXAMPLE 5 

Picparation of 4' - dimethylamino - 2' - mcthylbenzene - 1': 2 - azo - 5 - chloro - 
35 1 - methyl - pyridinium methosulphate of the formula: 35 



CHj 



This compound is obtained in accordance with the method described in Example 
1, with the sole difference th3t in stage A N-oxy-5<h!oropyridine-2 -diazonium chloride 
and 3-methy!-N,N-diraethylanilinc arc used. The product melts at 242°C 



8 
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•10 



EXAMPLE 6 

Preparation of 4'-aminobenzene-r : 2-azo-l-methylpyridinium methosulphate. 
A) Preparation of the sodium salt of l'-oxy-pyridine-2 -(4-azo-anilinomethylsulphonic 
acid) of the formula: 



X)- 



0.11 mol of aniline N-methyl u*-sodium sulphonate are dissolved in 17 cm* of 
water. 53 g of crystalline sodium acetate are added and the mixture is cooled to f 5°C 
A cold solution of 0.1 mol of N-oxypyridinc-2-diazonium chloride prepared according 
to Katritzky, J.C.S. 1957 p. 191 is added slowly. Thereafter 130 g of crystalline sodium 
10 acetate are added and the mixture is allowed to react for 1 hour. The product is io 

filtered off and dried over phosphorus pentoxide. After recrystallisation from water, the 
product has a melting point of 160°C. 

Elementary analysis C 12 H u N^0 4 S Na.3H 2 0 

Calculated: % C 37.50 H 4.32 N 14.55 
15 Found: % 37.99 3.46 14.26 15 

B) Preparation of 4'-aminobcnzcne-l' : 2-azc-pyridine N-czidc of the formula: 



-NHo 



0.1 mol of the compound obtained in stage A is dissolved in 200 cm 3 of 10% 
strength ammonia and the mixture is heated to 60° C for 5 hours. It is allowed to cool 
20 and then filtered, and the produce is washed with water and dried. After recrystallisa- 20 

tion from methanol, the product has a melting point of 300°C (with decomposition). 

Elementary analysis: C :: H :o N t O 

Calculated: % C 61.70 H 4.67 N 26.17 
Found: % 61.79 4.93 25.99 

C) Preparation of 4'-aminobenzcne-r : 2-azo-l-methoxypyridinium methosulphate of 25 
the formula : 



a 



6ch 3 ^ ■ - 

0.1 mol of compound obtained in stage B is dissolved in 100 an 3 of N-methyl- 
pyrrolidone-2. 12.5 cm 3 of dimethyl sulphate are added dropwise and the rcactants 
30 are left in contact overnight. The dyestuff is precipitated by adding ethyl acetate. It 30 

is filtered off, washed with alcohol and then with ether, and dried. 

Prenaration of 4'-aminobenzene-l' : 2-azo-ovridine of the formula 



O — - 



0.1 mol of the compound obtained in stage C is dissolved in 600 cm 3 of 90% 
35 strength alcohol and 42 cm 3 of concentrated ammonia and the mixture is heated under 35 
reflux for 1 hour. The solvent is distilled under reduced pressure and rhe product is 
recrystalliscd from ethyl acetate. 

E) Preparation of 4' - aminobenzene - I' : 2 - azo - 1 - methylpyridinium metho- 
sulphate of the formula: 



V Tl 



... ..Q 



40 



10 



0.1 mol of the compound obtained in stage D is dissolved in 100 cm* 1 of N- 
methylpyrrolidone-2. 12.5 era 1 of dimethyl sulphate arc added whilst stirring and the 
mixture is allowed to react for 1 hour 30 minutes. 400 cm 1 of ethyl acetate are added 
and the oil obtained is decanted and crystallised from absolute alcohol. The product 
has a melting point of i93°C. 5 

Elementary analysis for: C n H u N,0 4 S 

Calculated: % C 48.15 H 4.94 N 17.29 
Found: - 48.28 5.00 17.21 

EXAMPLE 7 

Preparation of 4' - aminobenzene - 1': 2 - azo - 1,3 - dimethyl - pyrklinium 10 
methcsulphate of the formula: 




This compound is obtained in accordance with the method described in Example 
rv \hr. amine diazotised being 2-n.mino-3-methy!-pyndine N -oxide. After recrystzllisa- 
tion from absolute alcohol, the product has a melting point of 183°C. 15 

Elementary analysis: C 14 H : ,N 4 0 4 S 

Calculated: % C 49.70 H 5.33 N 16.56 
Found: % 49.54 5.35 16.35 

EXAMPLE 8 

Preparation of 4' - amino - 8' - hydroxy - naphthalene - l':2 - azo - 1 - methyl- 20 
pyridinium methosulphate. 

A) Preparation of 4' - amino - 8' - hydroxy - naphthalene - I' : 2 - azo - pyridine 
N-oxide of the formula : 




25 A solution, cooled to 0'C, of 0.1 mol of N-oxypyridine-2-diazoniura chloride pre- 25 

pared according to Katritzky, J.C.S. 1957 p. 191, is added to a solution of 5-acetoxy-l- 
napluhylamine hydrochloride in 900 cm 1 of 80% strength acetic acid whilst keeping 
the temperature at +5°C. The reaction mixture is brought to pH 4 by adding sodium 
acetate. It is stirred for 30 minutes, 1.5 litres of water are then added and the product 

30 is filtered off and dried. The product obtained is dissolved in 450 cm 1 of 2-methoxy- 30 

cthanui. 150 cur of sodium hydroxide solution arc auucu and die mixture is stirred for 
30 minutes. It is then poured rapidly into 3 litres of water and neutralised with acetic 
acid, and the product is dried. It has a melting point of 280 J C (with decomposition). 

B) Preparation of 4' - amino - 8' - hydroxy - naphthalene - l':2 - azo - 1 - methoxy - 
35 pyridinium methosuiphaie or the formuia: 35 




0.1 mo! of the compound obtained in sisec A is dissolved in 125 cm 1 of N- 
mcthylpyrrolidone-2 and 15 cm 1 of dimethyl sulphate are added dropwise whilst 
stirring. Stirring is continued to the end of the reaction. The product is filtered off 
•\0 after adding ethyl acetate to the reaction mixture. 40 



10 
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C) Preparation of 4' - amino - 8' - hydroxy - naphthalene - l':2 - azo - pyridine 
of the formula: 



10 



CX-N-N 



-^1 



0.1 mol of the compound obtained in stage B is dissolved in 1 litre of 90% 
strengdi alcohol and 100 cur 1 of concentrated ammonia. The mixture is heated under 
reflux for 1 hour and evaporated to dryness. The product is worked into a paste with 
water, filtered off and dried. 

D) Preparation of 4' - amino - 8' - hydrory - naphthalene - 1' : 2 - azo - 1 - methyl - 
pyridiniurn methosulphate of the formula : 



CH,S0© 





0.1 mol of the compound obtained in stage C is dissolved in 125 cm 3 of N-methyl- 
pyrrolidone-2. 15 cm' of dimethyl sulphate are added dropwise whilst stirring and the 
mixture is stirred until the reaction is complete. The product is precipitated by adding 
ethyl acetate. It has a melting point of 250° C (with decomposition). 

15 EXAMPLE 9 

Preparation of 4' - dimethylaminobenzene - 1' : 2 - azo - 4 - cyano - 1 - methyl - 
pyridiniurn methosulphate. 

A) Preparation of 4' - dimethylaminobenzene - l':2 - azo - 4 - cyano - pyridine 
of the formula: 

CN 

A, 

0.1 mo! of the comix>und obtained in Example 1. staff e R. is dissolved in 40 cro 3 
of water and 10 g of sodium cyanide in 50 cm 3 of water are added dropwise whilst 
stirring. The mixture is heated to 80°C for 3 hours and is then allowed to cool, and 
is filtered. After recrystailisaiion from chloroform, the product has u melting point 
25 of 190°C 

Elementary analysis: C H H 13 N 5 

Calculated : % C 66.95 K 5.18 N 27.87 
hound: % 66.81 5.iS 27.78 

Preparation 4' - dimethylimi^^b^n^ei^ - ^ ' * 2 - *** t ^ - 4 * c ,f iro - t - r«*»tKvl - 
30 pyridiniurn methosulphate of the formula: 

CN 

0.1 mol of the compound in stage A is dissolved in 300 cm 1 of W-methyl- 
r»viffmijf>rie-2 find 15 cm 1 of uirnethvi sulphate arc added dropwise. 1 he mixture is 
heated to 50 C C until reaction is complete. The product is precipitated by adding ethyl 
35 acetate and is purified by chromatography on a silica gel column. The product has a 
melting point of 208^0. 
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EXAMPLE 10 

Preparation of V - chloro - 4' - dimeihylaminobcnzene - 1': 2 - azo - 1 - methyl - 
pyridinium methosulphate. 

A) Preparation of 2' - chloro - 4' - dimethylaminobenzene - l':2 - azo - pyridine 
N-oxide of the formula : 




5 g (0.032 mol) of meta-chloro-^M-diraeihylaniline are dissolved in 6 cm 3 of 
acetic: acid and the solution is cooled to 5 5 C. A solution of the diazonium salt obtained 
according to Example 1, starting from 0.032 mol of 2-aminopyridine N-oxide, is now 
10 added slowly. The precipitate obtained is suspended in water and a saturated sodium 10 

bicarbonate solution is added until the mixture is neutral. The product is filtered off 
and dried, and the dyestuff obtained is crystallised from ethyl alcohol. It melts ar 
202 5 C 

Prfp8r?.tion of 2' - chloro - 4' - dimethylaminobenzene - 1' *. 2 - azo - 1 - metfcesy - 
15 pyridinium methosulphate: 15 



^"3 -Ct-^^^ru. 
CHjSC^ . ~ 'l w ' 3 
CHj 

4.45 g of the compound obtained in stage A are dissolved in 11.15 cm 3 of N- 
methylpyrrolidone and 1.70 cm' of dimethyl sulphate are added dropwise whilst 
stirring. Stirring is continued for 1 hour and the precipitate formed is filtered off and 
20 washed with acetone. 20 

C) Preparation of 2 / -chloro-4'-dimethylaminobenzene- 1 ' : 2-azo-pyridine : 



(X 



! 

C« 3 



5 cm 3 of concentrated ammonia are added to a solution of 4.75 g of the compound 
obtained in stage B, in 73 cm J of 90% strength ethanol. Thereafter the mixture is 
25 heated under reflux until the reaction has finished. The solution is then concentrated 25 

to dryness under reduced pressure and the reaction product is purified by chromato- 
graphy on a silica gel column, using ethyl acetate as the eluant. 

pyridinium methosulphate : 



Cu 




30 70) 

CM, 

... 

pyrrolidone and the mixture is stirred vigorously while slowly adding 1.2 cm 1 of 
dimethyl sulphate. Stirring is continued for 1 hour after the end of the addition and 
the precipitate obtained is filtered off; it is then washed with ethyl acetate and dried. 
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The dyestuft is purified by crystallisation from methanol. It melts at 225 °C. 
Analysis C 18 H„N t 0 t S CI 

Calculated % N 14.48 

Found: % 14.72—14.41 

EXAMPLE 11 

Preparation of 2' - acetylamino - 4' - dimethylaminobenzene - l':2 - azo - 1 - 
methyl - pyridinium methosulphate of the formula: 



(X. 



™ C0CH J CH 3 S0® 




CH-j 

This compound is obtained in accordance with the method described in Example 
1, with the sole difference that in siage A a solution of meta-acctylamino-N.N-dimcthyl- 10 
aniline is used. The resulting product melts at 225 "C after tccrystallisation from 
methanol. 

Elementary analysis: C, : H.,N»O.S 

Calculated % C 49.89 H 5.62 N17.ll 
15 Found: % 49.66 5.45 17.31 15 

EXAMPLE 12 

Preparation of 2' - nitro - 4' - dimethylaminobenzene 1': 2 - azo - 1 - methyl - 
pyridinium methosulphate of the formula 

L J s y°» ... 



X CH_, 

20 This compound is prepared in accordance with the method described in Example 20 

1, with the sole difference that in stage A a solution of meta-nitro-N.N-dimethylaniline 
is used. The product obtained melts at 254°C after recrystallisation from methanol. 

Elementary analysis: C, ,H, ,N%O s S.4CH 3 OH 

Calculated:* "., C 45.00 H 5.08 N 16.94 
25 Found: 44.81 5.33 17.08 25 

EXAMPLE 13 

Preparation of 4' - amino - 3' - methoxybenzene - l':2 - azo - 1 - methyl - 

pyridinium methosulphate of the formula: 

0 




CM3 l^X-HH, 



OCH, 



ihis compound is obtained in accordance with the method described in Example ^ 
1, with the sole difference that in stage A a solution of o rt ho-an is id ine is used. The 
melting point of the resulting product is 205 C C after recrystallisation from alcohol. 



Elementary analysis: C. 4 H ; .N,O..S 

Calculated " it C 47.50 H 5.08 N 15.82 

35 Found: *\, 47.28 5.28 15.72 35 

»-•»»* • » 

CAAIVirLC 

Preparation of 2',4' - diamino - 5' - mcthylbenzenc - i':2 - azo - 1,5 - dimethyl - 

pyi luimum metiiosuinh:' it*. 

A) Preparation of 2\4' - diamino - 5' - mcthylbenzenc - I': 2 - azo - 5 - methyl - 

10 pyridine N-oxide of the formula -10 
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CH3 




""tx. 



A solution, cooled to 0 D C, of 0.1 mol of 5-methyl-N-oxy-pyridinc-2-diazonium 
chloride prepared according to Katritzky, J. Chem. Soc. 1957, page 191, is added 
slowly, whilst maintaining the temperature at + 5"C, to a solution of 12.2 k of 2,4- 
diaminotoluene in 20 cm 1 of acetic acid. 

The mixture is stirred for 30 minutes and 34 g of crystalline sodium acetate is 
then added. The precipitate obtained is filtered off, washed with water and dried. 

B) Preparation of 2',4' - diacctylamino - 5' - methylbenzene - l':2 - azo - 5 - 
methyl - pyridine N-oxide of the formula 

nmcoci: 3 



"XX ... i 



U10 
NHCOCK3 

0.1 mol of the compound obtained in stage A is dissolved in 300 cm 3 of acetic 
acid, SS g of acetic anhydride are added dropwise and the mixture is heated lor 2 hours 
on a boiling water bath. The reaction mixture is then allowed to cool and is poured 
onto 500 g cf ice. The solution thus obtained is neutralised widi sodium carbonate. 
M The precipitate obtained is filtered off, washed with water and dried. IS 

C) Preparation of 2',4' - diacetylamino - 5' - methylbcnzcnc - 17:2 - azo - 1 - 
mcrhow - S . methyl - pyridinium methylsulphate of the formula: 



0CM3 \X^MHC0CH 3 

0.1 mol of. the compound obtained in stage B is dissolved in 160 cm 3 of N-methyl- 
pyrrolidone-2. 9 cm' of dimethyl sulphate are added dropwise while stirring vigorously. 20 
The reactants are left in contact overnight and a further 2 cm 1 of dimethyl sulphate 
are then added. The precipitate obtained is filtered off, washed with acetone and dried. 

D) Preparation of 2',4' - diacetylamino - 5' - methylbenzene - 1': 2 - azo - 5 - 

rr*c;hy! - pyridine of the formula 



B NHC0CH, 



NHCOCH3 

CM, 



0.1 mol of die compound obtained in stage C is dissolved in 2,300 cm* of 90% 
strength alcohol. 190 enr 1 of concentrated ammonia are added and the mixture is 
stirred for 45 minutes at ambient temperature. The solvent is distilled under reduced 
pressure. The residue is taken up in 100 cm* of water, filtered off and dried. 

30 E) Preparation of 2',4' - diamino - 5' - methylbenzene - l':2 - azo - 5 - methyl- 30 

pyridine of the formula 



"XX ^xt 



"3 
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0.1 mol of compound obtained in stage D is dissolved in 100 cm 1 of 5 N hydro- 
chloric acid and ihe reaction mixture is heated under reflux for 3 hours. It is then 
cooled and neutralised by adding sodium bicarbonate. It is extracted with chloroform 
and the solvent is then distilled under reduced pressure. The product is purified by 
chromaroeranhv on silica pel. using dichloroerhane as the eluant. 

F) Preparation of 2',4' - diamino - 5' - mcthylbenzene - 1' : 2 - azo - 1,5 - dimcthyl- 
pyridinium methosulphate of the formula 




CHjSO- 



CM, 

0.1 mol of the compound obtained in stage E is dissolved in 7,500 cm' of dichloro- 
10 ethane. 10 cm' of dimethyl sulphate are added dropwisc and the mixture is stirred for 10 

30 minutes. It is then filtered and the product obtained is rccrystallised from alcohol 
It melts at 2S2 n C 

Elementary analysis: C 13 H 2! N.0 4 S 

Calculated: C 49.08 H 5.72 N 19.04 

^ Found: % 48.78 5.88 19.28 15 

EXAMPLE 15 

Preparation of 4' - biz(fi - hydroxycthyI)aminobcnzcnc - l':2 - azo - 6 - cyano - 
1,4 - dimethyl - pyridinium perchlorate of the formula 




20 This compound is obtained according to the method described in Example 9, 20 

with the sole difference that in stage A a solution of 4'-bis(,S-hydroxyethyl)amino- 
benzene-T: 2-azo-l-methoxy-4-methyl-pyridinium methosulphate is used. The product 
is convened to the perchlorate salt by dissolving it in water and adding an aqueous 
solution of sodium perchlorate. It melts at 210°Q with decomposition. 

25 EXAMPLE 16 25 

Preparation of 4' - phenylaminobenzene - ;': 2 - azo -.1,6 - dimethyl - pyridinium 
methosulphate of the formula 

This compound is obtained in accordance with the method described in Example 
30 1, with the sole difference that in stage A 6-methyl-N-oxy-pyridine-2-diazonium 30 

chioride and diphenyiamine are used. After recrystaiiisation from methanol, the 

piuuuvt incite ai v> — v^. 

Elementary analysis: C 17 H :3 N a 0 3 S 

Calculated: % C 49.89 H 5.62 N 17.11 
35 Found: % 49.66 5.45 17.31 35 

EXAMPLE 17 

Preparation of 4' - dimethylaminobenzene - 1': 2 - azo - 1,5 - dimethyl - 

niTi/lmiiim m*» t hr»ct il nKi r/» of f Kr> fn«-mi>!i 

r J ~~ — w. — - » 

J 9 I 
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This compound is obtained in accordance with the method described in Example 
1, with the sole difference that in stage A 5-methyl-N^xy-pyridine-2^iazonium 
chloride and the same N>N-dimethyIani!inc are used. 

After recrystallisation from ethanol, the product melts at 168°C 

5 Elementary analysis: C^H^N.O.S 5 

Calculated % C 52.48 H 6.01 N 15.30 
Found: % 52.18 6.07 15.22 

These compounds prepared in accordance with conventional methods, can also be 
used in the compositions now described. 

10 EXAMPLES OF COMPOSITIONS 10 

EXAMPLE I 
The following dyeing composition is prepared. 

2'-Acetylamino-4'* dimcthylaminobcnzene-1 ' : 2-azo-l-mcthyl- 

pyridiiiiuin inethosuiphate 0.02 g 

15 2- Amino-4-hydroxy benzene- 1 : r-az(v4'-hydroxybenzene 0.02 g !5 

Quaternised copolymer of vinylpyrrolidone and a lower 
dialkylaminoalkyl acrylate,' of molecular weight about 
1,000,000 (sold under the Registered Trade Mark 
"Gafquat" 755) , 
Water, q.s. l( £ J 20 



20 



This composition is applied for 5 minutes to navuraiiy grey hair comprising 95% 
of white hair, which has been shampooed beforehand. 
A rose-grey shade is obtained. 

EXAMPLE II 

The following composition is prepared: 25 

4'-Phenylaminobenzene-l' : 2-azo-l,6-dimcthylpyridinium 

methosulphate 0,01 g 

(l-Anthraquinonylaminopropyl)-trimetbylammonium methosulphate 0.03 g 
Quaternised cellulose sold under the name of JR 400 (a 

cellulose ether having a backbone of anhydroglucosc units 30 
with pendant groups containing quaternary nitrogen atoms) 2 g 
Triethanoiamine, q.s. pH 8 

Water, q.s. 100 g 

This slightly gelled composition is applied to hair which has beforehand been 
35 washed and bleached, and is left thereon for 10 minutes. A pearlescent intense rose 35 
sheet is obtained. 

EXAMPLE III 

The following composition is prepared : 



30 



.in 



4'-Amino-8'-hydroxynaphthalene-r : 2-azo-l -methyl - 

'10 pyridinium methosulphate 0.03 g 

4'-BisCtf-hydroxyethyl)aminobenzene-r : 2-azo-l,4- 

dimethylpyridinium methosulphate 0.02 g 

A copolymer of vinyl acetate and crotonic acid (90/10) 2 g 

2-Amino-2-mcihyi-i-prupanuI, q.s. p. 100% 

45 Ethyl alcohol, q.s.p. 100 cc 45 

This alcoholic solution is packaged as an aerosol with a mixture of F.l 1 and F.12, 
Fll being irichloroflLicromcthane and F12 being dichlorcdisuorometh^ne, in the rario 
of 60:40, using 30 g ot solution and 70 g of propellant. 

When applied to hair which has been dyed chestnut-coloured, ihis lacquer imparts 
50 an attractive ashen sheen to the head of hair. 50 
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EXAMPLE IV 
The following solution is prepared : 

4'-DimethyIaminobenzene-l' : 2-azo-l-methylpyridinium 

methosulphate 0.010 g 

5 A copolymer of vinyl acetate and cronionic acid (90/10) 2 g 5 

2-Amino-2-methyl-l-propanol, q.s. 100% 

Ethyl alcohol, q.s.p. 100 cc 

This alcoholic solution is packaged as an aerosol with a mixture 0 f F.U and F.12, 
Fll, being trichlorofluoromcthane and F.12 being diehlorodifluoromcthane, in the ratio 
10 of 60: 40, using 30 g of solution and 70 g of propellant. 10 

When applied to hair which has been dyed light chestnut-coloured, this lacquer 
imparts a violet sheen to the head of hair. 

EXAMPLE V 
The following solution is prepared: 

1 5 Dyestuf! of .Example 10 0.050 g 1 5 

A copolymer of vinyl acetate and crotonic acid (90/10) 1.8 g 

A copolymer of vinyl acetate and vinylpyrrolidone (40/60) 0.3 g 
Ethyl alcohol, q.s.p. 50 s 
Triethanolarnine, q.s. pH 7 

20 Water q.s.p. 100 cc 20 

When applied to hair dyed chestnut, this wave-setting lotion imparts a very 
luminous violet sheen to the head of hair. 

EXAMPLE VI 

The following composition is prepared: 

25 2'-Nitro-4 / -dimethylaminobenzene-r : 2-azo-l -methyl- 25 

pyridinium methosulphate 0.5 g 

Ethanol 40 g 

A copolymer of vinylpyrrolidone and vinyl acetate (30/70) 1.5 g 

Double chloride of zinc and N-[4'-(N-ethyl-N'-acetylammoethyl)- 

30 aminophenyl]-2-aza-3-amimvbenzoquinonediimine 0.1 g 3Q 

Triethanolarnine, q.s. pH 7 

Water q.s. 100 g 

This composition is applied as a wavesetting lotion to naturally grey hair com- 
prising 95% of white hair. A cardinai-vioiet tint is obtained. 

^ EXAMPLE VII 

The following composition is prepared: 



2\d'-i )iaminn-S'_m/»ihvLFw»n7/»n/»- i '* * 1 .5-<iimerhvi- 

pyridinium methosulphate 0.04 g 

Ethanol 70 g 

Polyvinylpyrrolidone K/30 3 g 



35 



4 / -Amino-3'-methoxybenzene-r : 2-azo- 1 -methyl - 

pyridinium methosulphate 0.02 g 

Ethanol * 50 g 

40 Monobutyl ester of a copolymer of methyl vinyl ether and 40 
maleic anhydride (sold under the Registered Trade Mark 

"Gantrez" ES 425) 2 g 

l,4-C5-Morpho!inoethyl)diamino-anthraquinone 0.2 g 
Triethanolarnine q.s. pH 8 

45 Water q.s. 100 g 45 

shade is obtained. 

_ EXAMPLE VIII 

ine following composition is prepared: 



50 
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Methyl [(l-anthraquinonylamino-propyl)-trimcihylammoniumj 

sulphate 0.5 g 
Triethanolaminc q.s, pH 6.5 

Water q.s. 100 g 

5 When this composition is applied as a wavesetting lotion to naturally 95% white 5 

hair, it imparts a salmon rose tint thereto. 

EXAMPLE IX 
The following composition is prepared ; 

4 ' Dime thy lamino- benzene- 1' : 2-azo-l,5-dimcthyI-pyridinium 

10 mcthosulphate ' 0.3 g 10 

Ethanol 60 g 

A 30/70 copolymer of polyvinylpyrrolidone and vinyl acetate 2.5 g 

2-Amino-4-hydroxy-benzene-l : l'-a20-4'-hydroxybcnzene 0.4 g 
Triethanolamine q.s. pH 6 

15 Water q.s. 100 g » r 

When this composition is applied to grey hair as a wavesetting lotion, it imparts 
a pearkscent copper shade thereto. 

EXAMPLE X 
The following dyeing composition is prepared: 

20 Dycstuff of Example 1 0.050 g 20 

A 90/10 copolymer of vinyl acetate and crotonic acid 1.8 g 

A 40/60 copolymer of vinyl acetate and vinylpyrrolidone 0.3 g 
Ethyl alcohol q.s.p. 50* 
Triethanolamine q.s.p. pH 9 

25 war<*r q.s.p. 100 cc 25 

v 

When applied to natural chestnut hair, this wavesetting lotion imparts an attractive 
very luminous violet sheen to the head of hair. 

EXAMPLE XI 

The following dyeing composition is prepared : 

30 Dyestuff of Example 2 0.050 g 30 

A 90/10 copolymer of vinyl acetate and crotonic acid 1.8 g 

A 40/60 Copolymer uf vinvl acetate and vinylpvrrolidone 0.3 g 
Ethyl alcohol 'q.s.p. 50° * 
Triethanolamine q.s.p. pH 7 

35 Water q.s.p. 100 cc 35 

When applied hair dyed chestnut, this wavesetting lotion imparts a violet-chestnur 
shade to rhe head of hair. 

EXAMPLE XII 
The following dyeing composition is prepared: 

40 Dyestuff of Example 6 0.050 g 40 

A 90/10 copolymer of vinyl 2cetate and crotonic acid 1 .8 2 

A 40/60 copolymer of vinyl acetate and vinylpyrrolidone 0.3 g 
Ethyl alcohol q.s.p. 50° 
Citric acid q.s.p. pH 5 

45 Water q.s.p. 100 45 



When applied to natural deep chestnut hair, this wavesetting lotion imparts a 
particularly attractive mahogany sheen to the head of hair. 
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EXAMPLE XIII 
The following dyeing composition is prepared : 

Dyestuff of Example 8 0.050 r 

90/10 copolymer of vinyl acetate and crotonic acid 1.8 g 

5 40/60 copolymer of vinyl acetate and vinylpyrrolidone 0.3 g 5 

Ethyl alcohol q.s.p. 50° 
Gtric acid q.s.p. pH 5 

Water q.s.p. 100 cc 

When applied to hair dyed deep blonde, this wavcsctting lotion imparts a parti- 
10 cularly attractive ashen sheen to the head of hair. 10 

EXAMPLE XIV 
The following dyeing composition is prepared . 

Dyestuff of Example 3 0.050 g 

A °0/10 copolymer of viny! acetate and aotGnic acid 1.8 g 

^ A 40/60 copolymer of vinyl acetate and vinylpyrrolidone 0.3 g 15 
Ethyl alcohol q.s.p. 50° 
Triethanolamine q.s.p. pH 7 

Water q.s.p. 100 g 
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When applied to hair dyed blonde, this wavesetting lotion imparts a particularly 

luminous rose-b!ondc shade to the head of hair. 
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EXAMPLE XV 
The following dyeing composition is prepared : 

Dyestuff of Example 7 0.050 g 

A 90/10 copolymer of vinyl acetate and crotonic acid 1.8 g 

25 A 4A/60 copolymer of vinyl acetate and vinylpyrrolidone 0,3 g 25 

Ethyl alcohol q.s.p. 50° 
Gtric acid q.s.p. pH 5 

Water q.s.p. 100 cc 

When applied to natural chestnut hair, this wavesetting lotion imparts to the head 
30 of hair a splendid orange-red sheen. 30 

EXAMPLE XVI 
i he following dyeing composition is prepared: 

Dyestuff of Example 4 0.050 g 

A 90/10 copolymer of vinyl acetate and crotonic acid 1.8 g 

35 A 40/60 copolymer of vinyl acetate an3 vinylpyrrolidone 0.3 g 35 

Ethyl alcohol q.s.p. 50°' 
TriethanoJamine q.s.p. pH 7 

Warer q.s.p. 100 cc 

When applied to natural chestnut hair, this wavesetting lotion imparts a very 

40 beautiful vioiine shecu to ihc head uf ixair. 40 

EXAMPLE XVII 
The following dyeing composition is prepared: 

Dyestuff of Example 9 0.050 e 

A 90/10 copolymer of vinyl acetate and crotonic acid 1.8 g 

45 A 40/60 copolymer of vinyl acetate and vinylpyrrolidone 0.3 g 15 

Triethanolamine q.s.p. pH 9 

w'aicf U.S. p. 100 CC 

When applied to hair dyed deep chestnut, this wavesetting lotion imparts a 
50 spendid iridescent ashen ^ecn to the head of hair. 50 
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The following dyeing composition is prepared: 






Dyes tuff of Example 7 


0.020 


g 


Dyes tuff of Example 9 


0.025 


g 


A 90/10 copolymer of vinyl acetate and crotonic acid 
Ethyl alcohol q.s.p. 55° 


1.8 


g 




Hydrogen peroxide of 200 volumes strength 


5 


cc 


Ortho-phosphoric acid q.s.p. pH 3 






Water q.s.p. 


100 


g 
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EXAMPLE XIX 
The following dyeing composition is prepared: 

Dyestuff of Example 5 0.050 g 

A 90/10 copolymer of vinyl acetate and crotonic acid 1.8 g 

A 40/60 copolymer of vinyl acetate and vinylpyrrolidone 0 3 e 

Ethyl alcohol q.s.p. 50° 
Citric acid q.s.p. pH 5 

Water q.s.p. 100 cc 

When applied to natural deep chestnut hair, this wavesctting lotion imparts a 
particularly luminous mauve ashen sheen to the head of hair. 

EXAMPLE XX 
The following dyeing composition is prepared: 

Dyestuff of Example 8 0.0312 g 

Dyestuff of Example 4 G;0187 g 

A 90/10 copolymer of vinyl acetate and crotonic acid 1.8 g 15 

A 40/60 copolymer of vinyl acetate and vinylpyrrolidone 0.3 g 

Ethyl alcohol q.s.p. 50° 

Triethanolamine q.s.p. pH 7 

Water q.s.p. 100 cc 

When applied to hair dyed chestnut, this wavesctting lotion imparts an attractive 20 
ashen chestnut shade to the head of hair. 

EXAMPLE XXI 



25 
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When applied to natural deep blonde hair, this wavesetting lotion slightly lightens 

the hair and at the same time imparts a very luminous violinc sheen to it. 

EXAMPLE XXII 
The following dyeing composition is prepared: 

5 Dyestuff of Example 4 0.300 g 35 

Hydroxyethylpropylcellulose sold under the Registered Trade Mark 

"Methocer 65 Hg by Dow Chemical 0.7 g 

Monoethanolaraine q.s.p. pH 11.4 

Water q.s.p. 100 g 



w/u-- -u :~ -.^t, , t .v ^ * , i j 1 -: J rt *x ,f».„ .a 

15 minutes, it imparts a very luminous violine sheet to the head of hair. 

EXAMPLE XXIII 
The following dyeing composition is prepared: 

Dyestuff of Example 5 0.400 g 

Hydroxyethylpropylcellulose sold under the name of 45 

Monoethanolaraine q.s.p. pH 11.6 

i00 z 



When this solution is applied to natural brown hair and rinsed off after 15 
minutes, it imparts a violet sheen to the head of hair. 



50 
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EXAMPLE XXIV 
The following dyeing composition is prepared: 

Dyes tuff of Example 7 1.0 g 

Ethylene glycol monobutyl ether 8 g 

5 Propylene glycol 8 g 5 
Alkylphenol polycthoxy-ether sold under the name of 

"Rcmcopal 334 M , by Messrs. Gerland 22 g 
Alkylphenol polycthoxy-ether sold under the name of 

"Remcopal 349" by Messrs. Gerland 22 g 

10 Ammonia, 22° Baum£ strength 10 cc 10 

Water q.s.p. 100 g 

20 g of hydrogen peroxide of 20 volumes strength are added to 20 g of the solution 
thus prepared. 

This gives a gel which is applied to chestnut hair. After 30 minutes, the hair is 
15 washed. After drying, the head of hair is lightened and has a mahogany chestnut sheen. 15 

E X A MP L E XXV 
The following dyeing composition is prepared: 

Dyestuff of Example 9 0,035 g 

Nitro-para-phenylenediamine dyestuff 0.012 g 

20 A 90/10 copolymer of vinyl acetate and crotonic acid 1.8 g 20 

A 40/60 copolymer of vinyl acetate and vinylpyrrolidone 0.3 g 
Ethyl alcohol q.s.p. 50° 
Tricthanolamine q.s.p. pH 7 

Water q.s.p. 100 cc 

25 When applied to natural light chestnut hair, this wavesctting lotion imparts a very 25 

luminous violet sheen to the head of hair. 

WHAT WE CLAIM IS : — 

1. A composition suitable for dyeing human hair which comprises an aqueous or 
aqueous-alcoholic solution having a pH from 3 to 12 and containing at least one 
30 quaternary azo dyestuff of the formula: 30 



^ (a) 



in which 

R represents an alky! group of 1 to 4 carbon atoms; 

R' l0 represents a hydrogen atom or an alkyl group of 1 to 4 carbon atoms; 
35 R', represents a hydrogen atom, an alkyl group of 1 to 4 carbon atoms, or a 35 

— CN group; 

O ' ~ I, ^> - l»«lA»«n rv» r»r- n ry <i i irt rl nrnnn of I tf\ A f*arhr*n 

atoms; 

R', represents a hydrogen atom, an alkyl group of 1 to 4 carbon atoms, or a cyano 
40 <zroup; 40 

R\ represents a hydrogen atom or an alkyl or hydroxyalkyl group of 1 to 4 carbon 
atoms; 

R\. represents a hydrogen atom, an alkyl or hydroxyalkyl group of 1 to 4 carbon 
atoms or phenyl; 

15 R' 3 and R' tt each independendy represents a hydrogen atom, or an alkyl or alkoxy 45 

group of 1 to 4 carbon atoms; 
R' 4 and R\ each independently represents a hydrogen atom, a halogen atom, an 
alkyl group of 1 to 4 carbon atoms, or a nitro, amino or acetylamino group, 
or R\ and R' fl together form, with the carbon atoms at which they :.re attached, 
50 a 6-membered unsaturated ring carrying a substituent which is chelated with 50 



R\ each represent a hydrogen atom and 
Z represents an anion of an inorganic or organic acid; or a mesomcric form 
thereof. 
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2. A composition according to claim 1 in which the quaternary azo compound is 
present in an amount from 0.0005 to 5% by weight. 

3. A composition according to claim 1 or 2 which contains a low molecular weight 
alcohol. 

5 4. A composition according to claim 3 which contains ethano! or isopropanoL 5 

5. A composition according to any one of the preceding claims which contains a 
further azo, or an anthraquinone or, nitrobenzene dyestuff or an indoaniline, indophenol 
or indamine. 

6. A composition according to any one of the preceding claims in the form of a 

10 hair waveseiting lotion or hair lacquer, which contains at least one resin conventionally 10 
used in waveseiting lotions or hair lacquers in alcoholic aqueous alcoholic solution. 

7. A composition according to claim 6, which contains from 20 to 70°;', by weight 
of a low molecular weight alcohol having 1 to 6 carbon atoms. 

8. A composition according to claim 6 or 7 which contains from 1 to 3% by weight 

15 of cosmetic resin. 15 

9. A composition according to any one of claims 6 to 8, in which the resin is 
polyvinylpyrrolidone, a copolymer of crotonic acid and vinyl acetate, a copolymer of 
vinylpyrrolidone and vinyl acetate or a copolymer of maleic anhydride and bury! 
vinyl ether. 

20 10. A composition according to any one of the preceding claims in which R 20 

represents a methyl group. 

11. A composition according to any one of the preceding claims in which R' I0 
represents a hydrogen atom or a methyl group. 

12. A composition according to any one of the preceding claims in which R' p 

25 represents a hydrogen atom or a methyl or — CN group. 25 

A ** • ** wi/*i*^/oiuwu uwWv&tliiig tO any ifuv ui uiv jji CiCiuug t. i ^iiTK m wiULll IV & 

represents a hydrogen or chlorine atom or a methyl group. 

14. A composition according to any one of the preceding claims ia which K% 
represents a hydrogen atom or a methyl or — CN group. 
30 15. A composition according to any one of the preceding claims in which R\ 30 

represents a hydrogen atom or a methyl, ethyl or ,3-hydroxycthyI group. 

16. A composition according to any one of the preceding claims in which R' 2 
represents a hydrogen atom or a methyl, ethyl, /?-hydroxyethyl or plicnyl group. 

17. A composition according to any one of the preceding clairhs in which at least 

35 one of R' 3 and R' 6 represents a hydrogen atom or a methyl or meihoxy group. 35 

18. A composition according to any one of the preceding claims in which at least 
one of R\ and R' 6 represents a hydrogen or chlorine atom or a methyl, nitro or acetyl- 
amino group. 

19. A composition according to any one of claims 1 to 16 in which R' 5 and R', 

40 together form, with the carbon atoms to which they are attached, a hydroxy-substituted 10 

!>enzene ring. 

20. A composition according to any one of the preceding claims in which Z' is a 
halide, fluoborate, perchlorate, sulphate or acetate. 

21. A composition according to claim 20 in which Z - is a methosulphate. 

45 22. A composition according to any one of the preceding claims which additionally 45 

contains at least one anionic, cationic, non-ionic, amphoteric or zwitterionic surface- 
active agent, oxidising agent, synergistic agent or foam stabiliser, sequestering agent, 

SUD**r» afftnci ap f*nl" thtr\r**r\*r r\ r**c^r-t/*i rn;#» Hi'cn^rcmfy orr*»r» r cnr^l l«V»rr tn«nt ?^n«ff«> ****** 

agent, emollient or perfume. 
50 23. A composition according to claim 1 substantially as hereinbefore described. 50 

24. A composition according to claim 1 substantially as described in any one of 
Examples I to XXV. 

25. A compound of formula (II) as defined in claim 1 in which R' ltt , R'„ R'„ 
R'/j R' 3 , R'«, R' a , R\, R'„ R\, R and Z* are as defined in claim 1 with the proviso 

55 that at least one of R% and R% represents a cyano group. 55 

26. A compound of formula (II) as defined in claim 1 in which R% and R' y do 
not rer*r'*«w£T*f a *>*%A O f m*-! D ' »k * «~ «u^^. n »» MA *_ ~.u;*~u 

* f ** **J — »^ ****** 5 *4a«w * V & tts£<w UiWi W1U1 UiV. UtUVii aiCliiO tO VvLUCAi 

they are attached form an unsaturated 6-membered ring carrying a hydroxyl sur> 
stituent, chelated with a nitrogen atom of the azo group, in which case R'„ R\, R', 
b0 and R\ each represents a hydrogen atom, and K' lu> K\, K and Z y and also K' and 60 



R': subject to the above proviso, are as defined in claim 1. 

77 A rnmnni mri nrrr\rn inn rr\ rlatm 7^ 



claims 10, 11, 13, 15, 16 to 21. 

28. A compound according to claim 26 which has one r more of the features of 
65 claims 10 to 14 and 19 to 21. 65 
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29. 4' - Amino - 8' - hydroxy - naphthalene - V : 2 - azo - 1 - methyl - pyridinium 
methosulphate. 

30. 4' - Dimethylaminobenzene -l':2-azo-4 - cyano - 1 - methyl - 
pyridinium methosulphate. 

31. 4' - Bis(/? - hydroxyethy!)aminobenzene - l':2 - azo - 6 - cyano - 1,4 - 
dimethyl - pyridinium perchlorate. 
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